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: e simple thickness modes for laminated media with tayering both paraltlel
At perpendicular to the plate free surfaces are studied according to the "effective
tittness” theorv and the resnlts obtained are compared to results found from the
Ceffecrive modulus' theory.,  The importance and effects of the number of laver pairs
Sor larering parallel to free surfaces and of the ratio of plate thickness to the
thivhkpes ot o layer pair for layering perpendicular to free surfaces on dimensionlens
Iorrective stiftness” frequencies are considered.  The various "effective stiftness:
cfrective medelus® frequency equations have beer solved tor o stiff matrix-stify
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rosults are presented i ographs depreting the variation of dimensionless tfrequency
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The dimensions of a composite gun tube consisting of a cylindrical liner and
a cylindrical jacket of dissimilar materials necessary to endure given internal
pressures are deternined theoretically.

The dimensions are optimized with respect to effective cost which is defined
in terms of both material cost and cost per pound of weight to the external system
(penalty factor) within constraints imposed on the stress levels reached in liner and
jacket through a yielding criterion.

Results are presented for a steel liner - glass epoxy jacket composite tube
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respect to minimum weight design and conventional tube designs.
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The mode of loss of stability of a hinged-hinged beam subjected to a concen:
triaced, transverse follower force applied at the center of the beam is considered,
ue to the nature of the nonconservative applied load, the tlexural and torsional
Jeforntions of the beam are counled, The effects of warping rigidity and internal
and external damping lave been included in the differential eyuations of motiovr.  The
stasility prohlem is solved in an approximate manner by means of an adjoint varfational
pricsiole. Several graphs are presented to demonstrate the effect of the various
damoim and rigidity parameters on the value of the flutter inad. Thesr results re-
verti “hat oin the abserce of external damping, the value of the flutter load hecomes
arbitrarily =mall as the internal damping parameter associated with flexure teads to
rero.
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Prior collocation results are combined with new collocation data and analyzed
using two parameter data approximation methods and fracture mechanics methods. A
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P ApeTHACT
A detailed metallographic investigation of the phenomenological development
central burst defects during hydrostatic extrusion was conducted. The character-
istic extrusion pressure versus billet-displacement curve of extrusions containing
center burst defects was periodic; each periodic segment consisted of a constant
pressure part, during which the extrusion velocity was slow followed by a decreasing
pressure part during which the extrusion velocity was rapid. It was established that
during the part of the cycie exhibiting slow billet movement, near the billet center-
vine heyond the end of the die deformation zone, small microcracks formed, linked-up
Ly tensile fracture and formed a rather large cone shaped defect exhibiting 1ittle
crack opening displacement. During the portion of the periodic cycle exhibiting rapid
billet movement, the cone shaped defect developed into a typical central burst defect
by shear fracture at the crack tips. It was established that the volume of material
itmediateiy Lehind the rather large cone shaped defect, present in the deforming billet
al tne end of the slow velocity part of the perivdic cysie, behaves as a rigid body
theraby foraing the material in the die deformation zone near the die surface to saurrt
iy this rigid body as it moves through the die orificc. Th: entire central burst
defact after the rapid forward billet movement lies beyond the end of the die defer-
mation zone and thus, with further extrusion, the entire cycle can repeat. The
squirting action of materia) past the rigid body was responsible for both the shear
fracture near the crack tips and the large crack opening displacement of the central
burst defect.
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This report describes the stress analysis of a muzzle brake by the finite
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Unostudy the distribution of the heat affected zone in thoe bore =nrtace

dotoben, o 10Smm M137 howitcer fired tube was examined. Twelve sections alany tae
leneth ot tne tube were obtained, eiach section being cxamined at tour positicens.  Jhe
diotribution of heat affected 2one from origin of rifling to wbout 30 inches hevond
cews to sipport the temperature profile caleulations of Nordheim et alll, who caleu-
Lt o here sarface temperdture of 1000°C at the origin of rifling and 5005 at abont
Jhoinches bevond, A heat affected zone was observed near the mursle. Thi- phenomenon
Soppraved tooresult from friction between the projectile and the hore surface

Ile Ttterature pertinent to a study of heat affectad cone development i
Feviewed. Anattempt Js made to interpret the data oan terme of the chemicat and
thermal history of the bore surface.
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e mechanical behavior of pure (99.999%) bismuth and tia-bismuth alloy,

of

e cewp ositions has been observed over a range of superimposc.d hydrostatic pres-
in

1
? ures, o Resootts dndicate that maxima in ductiliny (as measurcd hy percent reductiom
crea gt the treacture surface) in specimens tested at atmospheric pressure occur it
composition s hordering pure tin and the eutectic composition., At softiciently bi,h
i coasures ot compositions failed by rupture, i.e. necking to sivivaliy 100% KA. Fo
Syo0ov besaaun, pressure was observed to retard failure due to the formation of or ks
E twin-irein boimcary intersectjons; this resnlt was consistent with the hypothesis
st the cavect of pressure is to shift the mode of crack propagation by decrecsing
forhe normul tensile component of stress acting on a crack.
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T1 ABSTRACT

A series of laboratory isothermal heat treatments was employed to Jlevelop
and characterize the low-temperature transformation products or microstructures in
large cylindrical forgings for pressure vessels. Tensile properties, hardpcss, and
impact energy transition curves were determined for the various microstructures pro-
duced. Of the three microstructures investigated, temrered martensite provided the

oped during isothermal transformation, produced both low yield and impact strength-,

optimum combination of strength and toughness. The tempered bainite structure devel:
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T3 ABSTRACT

angular velocity about a transverse axis
bar is assumed to consist of two parts:

"equilibrium."

displacements,
longitudinal and flexural deformations of a
rived,
certain rotational velocities.
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The longitudinal displacement and st

The non-linear equations of motion of a slender beam rotating at constant
are formulated.
(i) the initial state of stress associated
with the undisturbed "equilibrium" configuration of the rotating bar and (i1) the state
of stress associated with the disturbed motion about the configuration of undi;turbed
The equations for the equilibrium state and the disturbed wotion arc
separated and linearized, neglecting non-linear terms as well as gradients of initial
As examples of the theory developed, the equations of motion for the

The state of stress in the

rotatinp bar carrying a tip mass are de
ress are shown to become unbounded at
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T3 ABSTRACT

In the Bayesian approach to determining inferencing information, the likeli-
hood function is often used as the conditional distribution of sample outcome given
the population parameters. For the more difficult problems involving quantities which
are functions of more than one population parameter, use of ‘the likelihood function
can lead to very tedious computations. Computational efficiency can be improved in
many instances if the distribution of estimators is used rather than the likelihood
function. The use of the estimator distribution in determining Bayesian intervals is
discussed with application being made to the Weibull mean. Fxactness from a classical
frequency viewpoint of the Bayesian intervals assuming uniform priors was alsostudied.
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T2 ABSTRACT

The work presented is an extension of the Watervliet Arsenal Report 'Thoto-
elastic Stress Analysis of Conventional and Serrated Slide Block Breech lesigns',
WVT-6830 by T. F. MacLaughlin. The current work is an analysis of two more possible
designs for slide block breeches. The "Open Jaw" design is a possible lightweight
configuration and the "90° U" would be useful in some cases where space is limited.
The variation of fillet stress along the fil.at is reported for all the block cavity
fillets along with stresses at other points of interest, The lateral deflection of
the sides of the breech ring is also reported.
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T3 ABSTRNACTY

A thermistor varies the frequency of a tiny oscillator mounted on a gun tube.
The temperature signal is received 6 inches away. This avoids the breakage of thermo-
couple wires because of recoil.

A thermistor cuuses a circuit to oscillate when a gun tube reaches 350°F,
One wire, fustened to the gun mount instead of the tube, allows a small receiver to
warn personnel when the critical temperature is reached.
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